animals received food (Presence Alimentos, Paulínea, SP, Brazil) and water ad libitum. 1 The use of animals in the research was approved by the Ethics Committee of Animal Use 2 of the Federal University of Viçosa (CEUA/UFV -protocol number 53/2018). Five different lots of green tea (Camellia sinensis) leaves were obtained from 6 Leão ® -Food and Beverages (Coca-Cola Company ® ). The lots were mixed (1:1) and the 7 infusion was prepared mixing the leaves with warm distilled water (1:40 w/v, 80 °C) 36 . 8 The mixture remained infused for 20 minutes on a magnetic stirrer. Then, it was filtered 9 through a 0.45 µm porous filter, frozen at -80 °C and lyophilized. The lyophilized samples 10 were resuspended in distilled water at the moment of use. Total phenolic content was determined in triplicates as described before by 14 Singleton and Rossi 37 using the Folin-Ciocalteau reagent. To that porpoise, an aliquot of 15 0.6 mL of the lyophilized extract resuspended in distilled water (1:25 w/v) was added to 16 3 mL of the Folin-Ciocalteau reagent. After 6 minutes, 2.4 mL of 7.5% sodium carbonate 17 solution was added and agitated. The tubes were allowed to stand in dark for 1 hour at 18 room temperature. The absorbance was measured at 760nm using an ultraviolet (UV)-19 spectrophotometer (BEL UV-M51, BEL Photonics, Italy). Different concentrations of 20 gallic acid dissolved in distilled water were used to prepare the calibration curve (r² = 21 0.9992). The total phenolic content was expressed as milligrams of gallic acid equivalent 22 per gram of lyophilized samples of tea (mg GAE/g GTI). EGCG analysis was performed as described by , with some 1 modifications. High-performance liquid chromatography (HPLC) (Prominence LC-20A, 2 Shimadzu, Kyoto, Japan), equipped with Diode Arrangement Detector (DAD), LC-20AD 3 pump, SPD-M20A detector, CTO-20A oven and LabSolutions software, was used to 4 determine the EGCG content using a maximal absorption peaks at 272nm. It was used a 5 Vydac C18 (4.6 x 250 mm) column, at 30 °C, with a 5µL injection volume. The mobile 6 phase was composed of water and 2.0% acetic acid (1:1). The infusion lyophilized 7 powder was suspended in methanol before analysis. The mobile phase flow rate was 1.0 8 mL/min and the run time was 15 min. The retention time of EGCG was 4.5 min and the 9 total amount of it was calculated using a standard curve (r² = 0.9967) developed under Photonics, Italy), following the described method by RE et al. 39 . Different concentrations 18 of trolox dissolved in ethanol (80 %) were used to prepare the calibration curve (r² = 19 0.9996). The antioxidant capacity by the ABTS method was expressed as µMol of trolox 20 equivalent per gram of lyophilized samples of tea (µMol TE/g GTI). The FRAP assay was performed as described before 40 . An aliquot of the 1 lyophilized extract resuspended in distilled water (1:25 w/v) was added to the FRAP 2 reagent and incubated at 37°C for 30 min. The absorbance was determined at a 595 nm 3 wavelength on an ultraviolet (UV)-spectrophotometer (BEL UV-M51, BEL Photonics, 4 Italy). Different concentrations of ferrous sulphate (FeSO4) dissolved in distilled water 5 were used to prepare the calibration curve (r² = 0.9985). The antioxidant capacity by the 6 FRAP method was expressed as µMol of FeSO4 equivalent per gram of lyophilized 7 samples of tea (µMol FeSO4/g GTI). After seven days of acclimation in the bioterium, six rats were randomly selected 11 to integrate the healthy control group. Type 1 diabetes was induced in 12 rats, after 12 h 12 fasting by a single intraperitoneal (i.p.) injection of streptozotocin (STZ) (Sigma 13 Chemical Co., St, Louis, MO, USA) at a dosage of 60mg/Kg of body weight (BW) diluted 14 in 0.01 M sodium citrate buffer, pH 4.5. The control group received the buffer alone by 15 the same administration route 12 . Two days after the STZ injection, following 12 h fasting, 16 blood samples were collected from the tail vein and glycaemia was measured using a 17 glucometer (Accu-Chek® Performa, Roche LTDA). All animals presented fasting blood 18 glucose levels higher than 250 mg/dL and were included in the study. The hyperglycemic 19 rats were divided into two groups (n = 6, each). Thus, the experimental protocol consisted 20 in three groups: healthy control group (Ctrl, n = 6); diabetic control group (Diabetes, n = 21 6); and the diabetic group treated with the green tea infusion (GTI diabetic, n = 6), which 22 received a 100mg/Kg dosage of GTI, diluted in 0.6mL of water. The control groups 23 received 0.6mL of water alone. All treatments (GTI and water) were administered by 24 gavage, every day, during 42 days. Considering that type 1 diabetes usually appears at young ages 41 , the experimental 1 protocol started when the animals were 40 days old and finished when they reached 82 2 days of age, (i.e. from periadolescence to the early adult phase) 42 .
3
After the experimental protocol period, the animals were euthanized by deep 4 anesthesia (sodium thiopental, 60mg/Kg i.p.) followed by cardiac puncture and 5 exsanguination 33 . 6 7 2.7. Blood glucose, body weight and food and water consumption 8 Fasting blood glucose was measured in blood samples from the tail vein using a 9 glucometer and reactive strips (Accu-Chek® Performa, Roche LTDA. Jaguaré, SP, 10 Brazil). Body weight, water and food consumption were measured using a precision scale 11 (BEL M503, 0.001g, Piracicaba, SP, Brazil). All these parameters were monitored 12 weekly. All the murinometric and feeding measurements were calculated as described by The test was performed with animals from the three experimental groups, concomitantly, 23 from 6 pm to 11 pm 44 .
10
The respiratory quotient (RQ) and the total 24 h energy expenditure rate (EE) 1 (Kcal/day) were calculated using the following equations: RQ = VCO2/VO2, where VCO2 2 refers to the volume of CO2 produced by the rats and VO2, the O2 volume consumed 3 during the assay; and = (3.815 + (1.232 * )) * 2 * 1.44 is used for energy 4 expenditure. 
Green tea infusion increases glycaemia and favors the polydipsia in diabetic animals
After diabetes induction and subsequent hyperglycaemia confirmation in the 1 experimental animals (i.e. above 250 mg/dL), both diabetic groups maintained high 2 blood glucose levels, which remained above 400 mg/dL, compared with the healthy 3 control group (glucose < 100 mg/dL) in the last four weeks of the experimental protocol.
4
Besides, GTI diabetic rats presented glycemic levels significantly aggravated (P = 5 0.0223; Fig. 1 B) . Increased glucose levels were consistent with the consequent increment 6 in water consumption in the same experimental groups (Fig. 1 D) . The diabetic animals 7 maintained high water consumption compared to the Ctrl group during the entire 8 experiment. In the sixth week, this value was significantly higher for the GTI diabetic 9 group (P = 0.0296), compared with the diabetic animals that did not receive the green tea The murinometric parameters indicate that the rats from the diabetic groups 1 remained with similar body proportions, but were different from the healthy control 2 group, as indicated by NAL and the BMI (P < 0.0001; Table 1 ). The Lee index shows 3 that body weight is proportional to NAL in all groups, regardless of the rat size.
Food intake did not differ throughout the experimental period and between 5 experimental groups. However, the differences in BW and murinometric parameters can 6 be explained by the feeding efficiency parameters. SRWG, CFE, and consequently 7 WGCC, presented lower values in the diabetic groups (P < 0.0001; Table 1F ), which 8 indicates decreased efficiency in the conversion of food nutrients into tissue components. The calorimetric analysis revealed modulation in the metabolism of diabetic rats.
24
Increased oxygen consumption was observed in the Diabetes group (P = 0.0058; Fig. 3 25 13 A) resulting in higher energy expenditure throughout the day (P = 0.0106; Fig. 3 D) . On 1 the other hand, animals treated with the GTI presented higher oxygen consumption and 2 EE, when compared with the diabetic group that received the placebo treatment (water) 3 (P < 0.05; Fig. 3 A and D). As shown in Fig. 3 presenting an optimal level of body development. We believe that the fact that diabetes 3 was induced in animals at periadolescent age has caused the poor development and 4 compromised weight gain observed during the six weeks of study.
5
Those differences in body weight, combined with similar levels of food 6 consumption generated lower values of feeding efficiency features in our experimental 7 model. Thus, the specific rate of weight gain as well as the coefficient of feeding 8 efficiency and weight gain per caloric consumption were significantly lower in diabetic 9 groups regardless of green tea consumption. Aligned with this perspective, other studies 10 had already shown clear evidence that confirm these findings 57-59 . These data reveal 11 reduced efficiency in food nutrient conversion into tissue components, as previously to an improved expression of proteins related to beta oxidation and thermogenic capacity 27, 71, 72 . Both mechanisms require an expanded mitochondrial activity that, in turn, leads 1 to an increased demand of oxygen 8, 73 . We measured and demonstrated that the diabetic 2 animals consumed more oxygen than the healthy control group. The green tea treatment, 3 in contrast, increased oxygen consumption, which reflected in the daily energy 4 expenditure of the rats treated with tea, maybe due to increased metabolic rate and/or the 5 stimulation of lipolysis, beta oxidation and thermogenesis.
6
Treating young type 1 diabetic animals with green tea or its catechins seems to be 7 a two-way pathway. At first, the use of tea and its molecules with highly antioxidant 8 capacity seems effective against diabetes complications, as exhaustively described by the 9 scientific literature. However, these molecules have other activities. They increase the 10 mobilization and use of fat as energy source by the organism and even stimulate 11 thermogenesis, processes that generate large amounts of reactive oxygen species.
12
Catechins also contribute to maintain the hyperglycaemia by glycogenolysis and 13 gluconeogenesis stimulated by glucagon. The most likely explanation for the lack of 14 hypoglycemic effect of green tea combined with the impaired fat mass gain and increased 15 energy expenditure in this study seems to be the hypothesis of COMT inhibition with 16 consequent prolongation of beta adrenergic pathway stimulation in pancreatic alpha cells 17 and thermogenic adipocytes.
18
In experimental type 1 diabetes not treated with insulin in young animals, the 19 effect of green tea remains controversial. Even with the previously reported beneficial 20 effects, these results are subject to factors such as the age at which the disease is induced.
21
Collectively, we propose that 1) the studied parameters behave differently when observed 22 in animals with type 1 diabetes induced at periadolescence or younger ages, when the 23 disease is aggravated. 2) When diabetes appears at the juvenile ages, the green tea 24 treatment increases glycaemia, changes body composition by reducing the fat content and 25 18 increases oxygen consumption. It affects energy expenditure and worsens the nutritional 1 status of the young type 1 diabetic rat. 
